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Th® Slosumtciry Mcthcaaefclc* Trogrm 
In Ra«sle 


Amcrlesn «war ones. that recent Soviet achievement. In «p«» 
tochnolo;,y baapeak a high ordar of mathmaatical ocmpstaneo haa 
Moused Interest In the teaohing of msthsostlos st ell levels In 
Soviet schools. The subject Is s ccmplloeted one, ss It Is Indeed 
in our osn country, end much more detelled study must be rede before 
anything like s fully adequate picture oen be obtains. as s oon- 
trlbutlon along these line, the present srtiol. offer, e translation 
of the offlolel syllabua for the first four grade, of elementary 

school* 

A. omul nth doetssents of this sort the langurs Is replete 
With teohnlosl Jargon and is frequently terse to the point of eraol 
fuity. In order that the material may be as meaningful as t ossible 
to the reader I have provided fairly ontensivo note, wherever these 
seemed desirable. The note, are based largely on my examination of 
a number of elementary teatbook. and works for the training of Soviet 
teacher,. The mein content, of this article, that 1. the three aeo- 
tiona entitled "Bxplanetory Remarks,” "Methodological Instructions, 
end "Programs," are translated from the offielal us.isn school pro- 

1 

grams for 1967-58* 


relationship to aulfl°ln° thc^ovl”* Union tm& othor CoKrru- 

T5* 354 ff* 
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( 7 * 

SXPLAXATORY RRMAHX3 

teaching of erittmetic In Grades I-IV haa as its aim to 
teach children correctly, knowingly, confidently, and rationally to 
perform operations with whole numbers and to apply aocjuired knowledge 
and experience to solving arithmetic problem# and performing simple 
calculations* The teaching of arl throstle must help carry out the 
tasks of the communist upbringing of children* 

The study of arithmetic in school should be e© designed that 
number and measurement serve ss a tool of cognition of surrounding 
reality* 

During the instructional period of Grades I«*IV the pupils should 
ac quire t 

A firm knowledge of whole numbers and operations with them and 
solid habits of oral and written computation with whole numbers, both 
abstract and denominate j 

A firm knowledge of metric measures and measures of time, and the 

ability to use them In measuring i 

An elementary knowledge of simple fractions } 

A knowledge of a few elements of descriptive geometry and the 

ability to apply this knowledge In practical 

The ability to solve easy arithmetic problems* 

•Thole numbers and operations with them, studied In a definite 
order, comprise the basic content of the program of Grades I-IV. 

First of ell the children study numeration and the arithmetic 
operations (addition and subtraction) within the limit of 10, and 
then numeration and the four arithmetic operations within the limit 
of 90* llext comes the section "Numeration and the four operations 
wit hin the limit of 100," the study of which begins in Greae I and 
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Is concluded la Grad© II, after which begins the study of numera- 
tion and operations within the limit of 1000, From this section 
only numeration and the four operations in round hundreds are stu- 
died In Grade II* 

In Grade III oral computations with round tana within the limit 
of 10 O are studied, and written methods of calculation within this 
11ml t ere Introduced* 

After the study of the operations within the limit of 1000, nu- 
meration and the four arithmetic operations involving largo numbers 
within the limit of e million are studied. 

Pupils learn the reading, end writing of numbers and familiarise 
themselves with the designation of the orders and their distribution 

g 

into periods within the limit of six-digit numbers. 

In grade I? the knowledge which has been acquired by the pupils 
is expanded and systematised! the imowledge of numeration is expanded 
to Include the periods of millions and billions* more difficult oases 
of multiplication { multiplication of numbers with a© roes at the end) 
and division (division with a remainder, ©to*) aro consolidated; the 
relationship between dots and re suite of arithmetic operations is 
learned;** this last is used for checking operations, for solving ©x- 



" Orders" are the successive positions occupied by the digits of s 
number* For example, s digit in the one* a place is celled a 
of the first orderj e digit In the ten's place is called a digit of 
the second order# and so on. "Periods” refers to the successive 
groups of three digits, which in our rational system (but not in the 
Russian) are set off by commas* 


A® an example of what is meant by "the relationship between data and 
re suits * reference may be made to a textbook used in the fifth and 
sixth grades* (I* H* Shebchcnko, Arlftee tlka. jtej^bnlk . d i va E 1„„ £ 

f as gov nemilvetel 1 srodnel shkcly . Qgogltow, 19S53, pr» 4(5-50 ) 

der this heading the author i\fustr a ted the relationship for addi- 
tion by © discussion which concludes with the following i in 
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4 

orel see with x, and for solving problems* 

The course In primary arithmetic concludes with the study of 
simple fractions in Grade IV* 

As a result of their *tuc$r of whole and fractional numbers* pu- 
pils who complete Grade IV should; 

Here & firm grasp of the terminology of each arithmetic ope ra- 
ti cm? 

Have a good command of the technique of written computation* 

Show the formulation^ in which the relationship between the com- 
ponent parts of operations is expressed* and the rules for Checking 
operations) 

Understand the significance of each arithmetic operation (without 
memorisation of speelfie operations) and know the basic circumstances 
in which each operation is tpplled to the solution of problems) 

Be able to make use of the basio properties of operations in oral 
and written computations without the formulation of these properties, 
with the except! on of the commutative proper ty s of addition and 


order to find an unknown addend it is necessary to subtract the known 
addend from the sub of the two addends*” This is further expressed 
with the notation that If *+b»c, then a»e-a end b*o-a . 


The word translated as "exercise" ref era to a pure number problem, 
such as 18-13* whereas "problem" refers to shat we frequently desig- 
nate as "word problem*" The expression "exercises with x" refers 
to such exercises as the following, taken from a fourth-grade Russian 
textbook; Find the value of x in x-625«l*800* (A* S. Polyak & 

G, B* Polyak* Arl fate tike* Uohebnlk diva 4-go kladda nr.chalnol 
ahkoiy * QtonhoW, Ml 

B 

The principle that a-frbwbfa* ab*ba* 


y 
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multiplication, which pupils should be able to mane end formula to j 
&iow the formation of the fraction* (1/2# 1/4, l/B* l/b# lA°) 
and how to add and sub tr net fractions having the same denominator and 
denominators which are multiples of each other* 

ihroughout every year of the primary arithmetic courne great 
attention is devoted to the study of metric measurement, mid also 
measurement of time, 

3 o that the students will obtain a concrete idea of all the 
measures sad learn to use them, in every grade, beginning with the 
first, the children themselves make up examples of various measures 
and practice measuring and weighing, developing Judgment of eye, and 
determining approximate weight of solids by muscular sensation of 

weight. 

In Orade IV the operations with compound denominate numbers 
should be limited to the simplest oases of these operations with 
small, two-digit numbers to whatever extent is required for preparing 
children to study decimal fractions and for practical use in life* 

In particular, operations with numbers which express measures of time 

should be made easier* 

A substantial part of the program of primary arithmetic is made 
up of geometric material, the study of which gives some knowledge snd 
experience to the children and develops spatial concepts in them* 

The study of this material begins in Grade X and continues throughout 
the whole course of primary school, becoming gradually more complica- 
ted and closely interwoven with erlthmotlc* In Graces X taux II, in 
the study of numeration and operations with numbers, squares, rectangles. 


6 Compound denominate numbers refer to raagnl tude »7 ln unltfi 

of more than (me denomination, as * meters 1- centimeters* 
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triangles, circles, cubes, and rectangular solids are employed as 
didactic material* The children obtain visual images of these figures 
and bodies, become familiar with their name sj draw and trace them on 
graph paper, and measure the length and width of rectangular figures* 
Many exercises are carried out by children in the measurement of 
segments of a straight line with the aid of a centimeter ruler and 
of distances with the aid of a meter or a tap© measure. 

In Grade III children obtain practice in more difficult measure- 
ment of segments «f a straight line and of dimensions of small objects, 
expressing the results of the measurements In decimeters, centime tor a, 
millimeters* Measurements are carried out not only in the class- 
roots, but also out in the open, there children learn to stake out 
and measure straight lines and gain practice in the developrnent of 
visual estimation* 

In Grade IV the pupils become acquainted with square mo ter a end 
with the calculation of areas having rectangular fora* 

For the study of these subjects practical exerciser, are provided 
in measuring the area of the classroom floor, the illuminated area of 
the class, the area of the school garden^ and of the atolioolycrd, and 

so on* 

In the fell and spring pnxftnta pupils become acquainted visually 
with the are end the hectare on loco tl on, and also with lie construc- 
tion of a right angle, a square, and a rectangle* 

After learning square measure and calculating area the pupils 
study cubic measure and learn to calculate the volume of bodies having 
right angular fora (boxes, rooms)* This must be liml tev. to the 
solution of problems in which the dimensions of the aides arc 
and it is necessary to find the erea or the volume* 
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In the calculation of area end volar?® s notation is used which 
Is based upon the method of measurement of these magnitudes and Is 
easier for students in the primary grades* (An example of this 

yyi 

notation is 6 so* Joa* x 4 * 24 so* in) « 

About half of the time devoted to arithmetic in elcsswork and 
homework should be used for teaching children the solution of arith- 
metic problems* 

The ability to solve arithmetic problems is on® of the basic 
aspects of the general-educational significance of the arithmetic 
course* The solution of problems fosters the development of the stu- 
dents* thinking end speaking* their discrimination* and their ability 
to determine the relationship among magnitudes and to make correct 
inferences; the solution of problems helps to prepare students for 
life* 

The solution of problems helps the students to understand the 
concrete meaning of arithmetic operations* elucidates the diverse 
circumstances in which they or® applied, provides elementary practice 
In the application of analysis and synthesis* 

Beginning with the first stops in teaching and extending through- 
out the whole course of arithmetic* the solution of problems proceeds 
parallel with the teaching of operations* 

In teaching the solution of problems it is necessary to adhere 
to a precise sequence In going from easy problems to more difficult 
ones, from the simple to the complex. 

In Grades X, II* and III the pupils become acquainted with the 
basic, aspects of simple problems in each of the four arithmetic 
operation®. 

In Grade I simple problems are solved, in finding the nrm and the 
difference, in increasing end decreasing given number a, in finding 
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th» product (chon a Elton number In reported a* on M>v61 '* 1 

tine.), end In party^lve division . 7 0 

in Oreo. II problem. ere .cited In cc.perl.on by subtraction. In 
on. of the .ddend. fron the cum of two number. end one of the number.. 
In finding the minuend from e. given eubtrehend end difference. In 
mee.urem.nt dlvl.lon. In Inoreealne «d decree.lne Given number. by 
",o many’ time ., 9 In finding th. fractional pert, of e number, end In 

copjp prison by division**® 


8 


9 


Partitive dlvl.lon refer. » 

into h groups! ** contr f f* ,. wuri . whon given th© whole group ©no 

UTllm of n t^^mlt4^up. ?or example ^ow^ group, ©re there 

If 100 people ere divided into groups of 20 people? 

Literally, "alffcronce^perl.on.” 

text depicts two notation that one is *3 centimeters 

gZr*> 

two klae.a thfcoto- Moeoo *» 19 ' 8 > *>• E N 

TT menti onedadecls with this type of problem in 

m© Orftdt IX text ^ the heeding "laereaaing a number sever el times 
pages 62 ff« una#r ™ ** t-fc s hissimer*. end states that 

It depicts 6 hewmers in eonfcrest wi jt e,g,v. ePPOft the con- 

the former ere two time. e. many . nctbSr Sy come 

tre.t betwwn '”i, t ^„f”*.’ c her-le= vor^L 3 cherries: the 

unit-number*; e. in the ea»e ° t r action -peeroneins e rnsAr 

former ere 2 more then the W , 0 OT5hroOT , 0 divided by 2 ecuals 

P!*!. a . 5 Ihl. e*«o 1. contrasted with the pr mm of deercas- 

b,^ ™?t-n»ber. *8 ™.hroom. lea. 8 nu.hroom. 

©cue Is © mushroom©*” 

•» w „iti3ml© comparison* ” Under this heeding th© work cited 
Li ter filly » m*tl*pl* o««p^bo * oarfl note® that me is 

in Hot© 8 depicts ri t>!2« rcn ljft^ , v-ay r b© well to not© that the 

^ tip" ?* r ton P e. tte might com to at fir. t 

phr.ae b|ra|a ether "3 timer ac long (e»). J 

glimo#* S tlmii lon^jr \ ~ t t t @d tlwt sf In orciar to find how 
Further along (pp. 77 - 76 ) , It l.stetcc wet compered to 

meny time. a. 1 "®f ” ' "! h f ^ by the smaller.” Oonpayt- 

M-SSi rs:^.1e h ,.0. 

^ SS; S ™l 3 °r. 0 ’ centL.:tor B l id ruble. 1. ho- much loss 
than GO rubles? a 
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In Or**- • III, to supplement what was Indies tod above, simple prob* 
leaps are solved In finding the subtrahend from a given minuend and 
difference. 

In addition to the simple arithmetic problems, composite prob- 
lems of gradually increasing complexity are solved in primary school, 
beginning with Grade X. 

In Grade II along with others ere solved problems in direct and 

11 

inverse reduction to a unit# Among the composite problems ere dis- 
tinguished ordinary arithmetic problems, which ere solved in clone 
connection with the study of the arithemtic operations, end the so* 
called typical problem si 1 ''* the letter are introduced only in Grades 
III and XV, 

For examinations it la necessary to select problems which do not 
go beyond the scheduled requirements. 


As an example of “direct reduction to a unit" we can cite, from, 
from p* 46 of the Grade II work mentioned above, the- problem 
*4 pens cost SO kopeks. How much were 3 such pens?*’ lh® stops 
in the solution of this ere given eat 

1) SO k ?4 *f k 

2) £> k x 3 » lb k 

As an example of "inverse reduction to a unit" the same work (p, 
GO) elves the problem *3 drosses were sewn from 12 meters of mate- 
rial, How many such dresses could be sewn from 20 meters of 
material?" Here the stop® are! 

1) » m v 3 * 4 m 

2 ) 20 m 4 4 m * b 


These are problems vhich arc typical" or "characteristic of 
"special methods" of solution, ouch as proportional division, sume«w( 
ratio, rule of three, and others. In on© collection of problems 
and exorcises for fourth grr.de, "typical problem© for or oh of 
th© special methods 7* itro listed by number at the beginning of the 
work but are sec tored throughout the • ' 3dM6 xsndxl^Qxntl. t l msxn i ***** * 
under various topics* { See th© 1946 and. 1950 edition© of N, S# 
Nikitin, 0, B. Polyak, and L. N, Volodina, Sbor rdk , a rl fme t^ A - 
Cheskikh jwdech 1 upraghneny ci lys chetvyortbgo,. MLases MP^^pi 

“5BT7 ~ 
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Pupils should be able to do the following! 

At the end of th© first year of Instruction! correctly writ© 
dom the solution of prd$W?s end the results of operations, end ex- 
plain the® orally | 

At the end of the second year of instruction! pose e rue sti on 
orally and name the operation for its solution, write down the opera- 
tion correctly with a description of the components* coherently re- 
count the successive steps in the solution of a problem after solving 

it (without prompting from the teacher)* 

At the end of the third year of instruction! briefly writ© down 
the conditions of a problem, independently formulate a plan for its 
solution, and writ© down the solution of the problem together with a 
written formulation of questions* 

At the end of the fourth year of instruction: independently -rite 
down the condition* of a problem, coherently explain the steps in its 
solution and the choice of operations, precisely formulate anu write 
down questions, and check the solution of simple problems# 

In the program much attention is devoted to developing habits of 

oral compute ti on . 

In the course of the first two years of instruction the pupils 
use only oral methods of computation* Beginning «*th fred© III, 
written computations comprise the basic form, of computation* However, 
work in familiarising students with various methods of oral amputa- 
tion and in developing habits of fluent oral computation should continue 
up to the end of the course in arithmetic* In this connection special 
attention should be devoted to developing fluency in a computation 
within the limit of 100, and also with Urge numbers, operations with 
which^ reduce themselves to compute tl on within th ® llrait of 1001 Cor 
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example, 100 at 3 ■ 10 teas x 3$ 480 • 6 • 48 tone 4 6| 25,000 4 

36 ,000 * 05 thoussn** 4 36 fchous* 

It Is necessary first to strive for mestory by 'ho students of 

general method# of oral © amputation, and afterwards to accuaint thorn 

with special (short) methods of oral computation, devoting special 

attention to those methods which lead to easy and rapid, computation* 

rounding, commutation of addenda and of multiplicand an., multiplier, 

successive multiplication and division lqtx2jcx% in simple cases (e*g* 

13 

multiplication and division by 0, 4, 8), and short multiplication 
14 

tiy 5, 05, 50* The practice in oral computation within the capabili- 

iKv<lv& 

ties of the children should schstue# not only abstract numbers but also 
compound denominate numbers, not only exercises but also problems to 
be worked out* Much attention should be devoted to the solution of 
oral problems* 

e 

Along with oral and written computations it is necessary to t^ch 
children computation on the abacus, which, as is known, finds wide 
application In living practice* 

MwmomumcAL xkstkvctx om 


Arithmetic teaches quantitative relationship# of the real world* 
For the teaching of arithmetic to contribute to the correct reflection 
of these relationships in the consciousness of children, it must be 
closely tied in with life, with reality* 

A pupil can choose correctly the operation for the solution of 
a problem only if he knows what connection exists stoop;' the magnitudes 
which are mentioned in the problem* Hence in solving problem# It is 


e*g* 7f. x 4 « 70 x 4 4 5 x 4 * 280 4, 30 » 300, and 

75 x 4 « 75 x 2 x £ * 150 X 2 * 500 

14 e*g* 63 x 5 « 63 x 10 4 2 
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nooessery to rely heavily on the living ©xporionc© of di llcren, to 
tie in closely the teaching of arithmetic with life* 

The content n of problems should as much as possible reflect the 
laboring, productive reality of the people and should have a percep- 


tive character* 

Apart from the problems in arithmetic books, it Is necessary in 
each class to solve problems based on numerical data taken directly 
from surrounding life, from local production familiar to the students# 

It is necessary step by stop to train chile re n in the Inuepenoent 
creation of problems analogous to those solved In class* 

Students can gain practical experience in the solution of prob- 
lems by carrying out simple calculations connected with some activity 
or other (exeuslona, school holidays, working on toe ament experiment 
tai plot of land, etc*)* It is necessary to teach students to use 
reference works end tables given in the arithmetic book* 

The study of arithmetic should help the child to achieve Mxsm 
firm habits in computation and mensuration* ho school should create 
firm computational habits by means of an adequate amount of practice 
in the solution of numerical exercises one* problems, enc. ©Iso mensu 
ration’ habits by means of practical work in measuring, weighing, etc* 
in class and on location, tola work should be proceeded by detailed 
explanations by the teacher ^secure a well-grounded mastery of arith- 
metic by the students* Practice in the solution of problems and 
numerical exercises should, be carried out not only in class but also 
©t home* Independent written work by the students should in large 
measure serve the aim of creating firm habits* 

It is necessary to advance to the development of ©o a tract mathe- 
matical concepts In primary school by starting with visual instruction. 
Accordingly in toe teaching of arithmetic wiis use should be mad© of 
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vieum aid.. erithme tic box, 1 " »1«» «»*<>»■. aoael * ° f rM ’ trl0 
measurements, geometric figure., -..urlng and drawing >»*«*• 
(rular, compass... and drawing-triangle and drawlng-eauere^ ). 
simple Instrument. for land^asuronent (surveying-ecuere , tap*, 
neasure or bo. wring dhaln), graphic llluatratl ona. 

7h. dlroot wl.ual-t.otUo perception by tho student, oontrl- 
buto. to tl» mooo.aful teaching of g.ometrlo notorial. Th* 
atudont. ahould not only u*e ready-nade graphic figure., elvon 
by tho teacher, but also tl»«.olwo. make and roproduo. geometric^ 
fo«.. rtodol . out. mount, draw, glue, and aoour. g.oBCtrlo flguo. 


toy paper- folding* 

It 1. Important alao to mala. u.o of .elf-made aid., a. for 
example. for computation, a solf-a.de abaeu.i for geometry, 
geometric figured Tor measurement, nodol. of moaouroa. 

■Che atudont. themselves should be drawn Into tho preparation 
of those aid.. The work of preparing wl.u.1 aide help, children 
to achieve bettor meotery of thooo ldeoe whloh arc illustrated 
Pith th. help Of the aid., and teaches student. work habit. end 
aklllei cutting, mounting, saving, plenjlng, ate., using oolaoor , 

knife, saw, ruler* circle) • 


16 


16 


17 


This Is described by v. h. „Mchlgln 1 hie TlIto<i witS 

wanly sa-Q aetm« aid plane figures, end widely 

wooifewbes, fectaiwular icllj*. K^nes and by groupa. In 

used in momentary *® h f?i„ ln 0 ?| u ?^ B ,u r ing volume, 
the teaching of nuweretl on, ©na in 8,ce8ir,,l * i 

The root UPaMl "angle" in the worfi u|||a|| Ictuell: , ea 

neoue traKWtion of the IMer as pr ^ajtor* wrk by 

indicated b\ th® iUuatratlona in in# * dnurlng-ecuaro 

KiStinotal (p. Bl)* the word refera either to a or^rxng 
or a drawing- tri angle • 

Aa the word ekker . a loan-word from tim ‘Mmch egueSE® 8qWel0# 
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A greet diversity of activity In arithmetic ie provided by 

•< l 

mathematical game* and oiHw»»fa1ri1nc problems, will oh can be used in 
the lessons of Grades I and II and In extracurricular activity In 
Grades III and IV* 

In the program for each class only new material has been poin- 
ted out# Along with the mastery of new material it is necessary to 
have systematic review of what has gone before# The teaching of 
each section of the course in arlthmetlcT* and also of the material 
of each quarter and each school year ends with review# 


PROGRAM 18 
Grade I 19 

Counting up to 10 : familiarity with numbers up to 10# Addition 
and subtraction within the limits of 10, (66 hours)* (Here and 
elsewhere in each program the hours cited at each paragraph include 


designates a special sort of square for outdoor work, I translate it 
as “surveying square* H The instrument la depicted and described in 
the work 'cited in the previous note (pp# ©5-04) end also in V* a, 

Sniglryev and la. F. Oheteieiyer, l et o d lka artfastlkl* ±o aogige d£K£ 

aredaKQAlcho aldLkfa uchlllihch (Moscow, 1948), pp# 118-10. It con- 
3l * i so?" '"two traa li ' boardsXoP x l- x 2*5 centimeters) fastened cross- 
wise to each other in the shape of a Greek cross and mounted hori- 
zontally atop a stake about four feet in height# The instrument is 
used for staking out right angle* by sighting along headless nails 
at the ends of the boards to the tops of sticks hold vertically some 
distance away# 


The material in this section has already been publl shed by Prof, 
viirssup In the article cited in note 1. It has seemed useful to 
include my own translation nonetheless as It differs in a few 
points and is provided with explanatory notes# 


For a comparison of the contents of Russian and American first- 
grade arithmetic texts me ray article, “Beginnings of ?.;» theme ti- 
cal Education In fiusala#* The Arithmetic teacher , Vi, 1 (Feb., 
125©), 6-11. 
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th® time In solving exercises and problems and In teaching metric 
measurement* ) 

Orel and written numeration up to SO* Addition and eub tract! on 
up to SO* Addition table* Increasing end decreasing a metier by var- 
ious units/'’ Multiplication up to SO* Partitive division within the 
limits of 20* (100 hours). 

Oral and written numeration up to 100. Addition and subtrac- 
tion of round tens up to 100, ? Multiplication and division of round 
tens by a one-dlglt number within the limits of 100, (f hours). 

Measure a and exercises In measurement * Meter, centimeter. Kilo 
gram. Liter* Week, number of days In a week* 

Familiarity with square, rectangle, triangle, end circle (their 
recognition and discrimination) * 

Problems * ''elution of problems In one operation: by finding 
a sum or a difference, by finding the product (in the case of the 
repetition of a given number as an addend several times), by divi- 
sion into equal parts* Solution of problems in two operations* 
daviesr of the material covered . (10 hours). 


Grade II 

He view of the material covered in Grade I* (12 hours). 

Addition end subtraction up to 100* Camp risen of numbers by 
subtraction* (40 hours). 

Multiplication and division up to 100: familiarity with measure 

mant division? multiplication table and division with the aid of a 
on 

table * ‘ ( 7 2 hours ) • 


'fhe author of the 0th-6th grade textbook cited in Hot <s 3 states 
(p* 37) that Russian children are t aught the us© of railtlplica- 
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Increasing a number "to Hans'” times? decreasing a number T, #o 
many” times; finding a fraction of a number; oeape risen of numbers 
by division within the limit of 100 without the aid of tables* 

(26 hours)* 

Oral and written maaSeretion up to 10O0 ♦ lh© four t rithmetio 

v/ 

operations on round hundreds up to 1000 with the use of oral methods 
of computation* (16 hours)* 

Measures and exercises in measurement * Measures of lengths kilo- 
meter, meter, centimeter. Measures of weight! kilogram, gram. 

Measures of time! year, month, day, hour, minute. (6 hours)* 

tlon and division tables "to speed up calculation,” but it turns out 
this involves more then the ordinary tables taught in our elementary 
schools* The student is info used that if he has to multiply, for ex- 
ample, 48 by 76, he Jbuld look either under 48 or 76 in a handbook 
conatlnlng appropriate tables. In one such handbook U ! « -U Gorkin, 

t blitay umnortieniya 1 delyeniya. [Moscow, 1965] ) the 48 table for mul- 
plleatlon is given as follows s 



0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

’■Mfc.- 

4 

9 

14 

19 

24 

28 

53 

38 

43 

1 

48 

r t> 

*..• t.. 

57 

62 

07 

72 

76 

81 

86 

91 


96 

100 

106 

no 

116 

120 

124 

129 

134 

139 

z 

144 

148 

153 

158 

163 

103 

172 

177 

IS 2 

1S7 | 

A 

192 

196 

201 

206 

211 

21.6 

220 

226 

930 

935 | 

5 

240 

244 

249 

264 

259 

264 

268 

273 

278 

283 { 

6 

38 

292 

297 

502 

307 

312 

316 

521 

326 

331 | 

7 i 

336 

340 

345 

3CO 

356 

360 

364 

309 

374 

370= 1 

8 

384 

388 

393 

398 

403 

403 

412 

417 

422 

427 ! 

9 

432 

436 

441 

440 

461 

466 

460 

465 

470 

475 | 


0 

8 

6 

4 

r\ 

&:• 

0 

8 

. JL 

4 

h 

s f 

-n.. aI 







a 

•uJ 



1 


0 

1 


7 

3 

0 


Here the bold-face numbers on the left /represent the multiplier 


»p 


digit in the tens place, end the bold-fec© numbers at the top repre- 
sent the multiplier 1 a digit In the cne*s place* To multiply 48 by 
76, the student finds 564 at the intersection of the 7 row end the 
6 column and annexes the number 8 at the bottom of this column, ob- 


taining the answer 3648* 
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.twlfSht lin*. line eoemmt «d It. meesur—nt. 

Problem. . Solution of .imple problon.: by compsrlsm by eub- 

toeetlon, by me.uret.ont division, by increa.lng end decreeing « 

* * bv rinding © fraction of ft number, by ©cut- 

nur*>®r "to m««y tlrw*, a* I 

pari nan by division# 

Solution of composite problems In f to 3 •porstlonr. 
of oovered* (12 hours)# 


©redo 1X1 


Review of whet we. covered in c-rad. IX. (« «*»"■>• 

The four operation, on round ten. rod hundred, up to 1000 with 

th , use of orel method. or computation. 

Written Deputations ^ thin 1000, edditlon and subtreotlon of 

three dl<*t nunberei multiplication of two-digit end three-digit 

number, by . one-digit number, csivieion with rmeinder up to 100/ 

bl division of e throo-dl^it nuntor by ft on®* 
wltti the us® of tftbl«sj oitibiui 

digit number* (44 hours) * 

Orel end written numeration of large number. up to a million. 
Addition end eub traction, -l^llc.tlon end division of mny-dlglt 
numbers with one-, two», snd three- digit numbers. 

Mditlon end subtraction on the ebeoue# 

Hsmlng the component, of »rtta»netlo operations. Checking opere- 
tione. Parentheses (simple ee.ee) . (86 houre). 

a .ad exercise, ln ^eegeomnt. ° f n " esur ** of 

length, kilometer, meter, decimeter, centimeter, mlliemeter. 

Table of measure, of weight, ton, centner, kilogram, S rer,. 

Table of measure, of time, century, yesr, month, dey, hour, 

mlnut®, second* (b hours)* 
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material * Measurement of segments* Simple measur otnmtoP^ 
on locution* staking out end. measuring straight lines, Exercises 


In the development of visual estimation, 

Rectangle and square* their sides and angles, brewing a right 
angle, a square, and a rectangle with the help of © ruler and draw- 
ing-square end drawing- trl angle , (8 hours) . 

Oral computations * fluent computation within 100 and in round 

numbers within 10' 0 , *lm use in oral computation of tho rounding 

Jr 

method and the commundteatlv© property of addition and multiplication* 
Problems , Solution of simple arithmetic problems and composite 
problems In 2 to f operations In close connection with the study of 
the arithmetic operations, 

21 

Solution of problems Involving the simple rule of throe, pro- 

P« r , 3 

portional division, finding the unknown^two differences,*' 


n — — 

The %ule of three" Is extensively discussed in the teacher- train- 
ing textbook by V, O, CM chi gin, Motodlka prepodavanlya nrlfmotlkl 
(Moscow, 19(52), 233 ff. An exacrapTe of simple 1 " rule of three 

is the problem* "2 kg of sugar cost 12 rubles. How much do 3 k*g 
of sugar cost? 3 The "compound* rule of three is Illustrated by 
the problem* “In 3 hours B pumps raised 1,800 buckets of mater. 
How much water wmld 4 such pumps raise in 4 hours? " Chlchigia 
suggests that the solution to such problems be taught by two meth- 
ods, first by * "reduction to a unit" and then with the help of 
proportion* For some historical notes on the "rule of three,” a 
term which long ago disappeared 4 from most textbooks of arith- 
metic, see the standard work® by b„ K* Smith, History of Mathe- 
matics . and Vera Hanford, A Short History of Hs^homf tlcsT 


Under this heading a collection of problems and exercises for 
Oracles V and VI includes tho following: "id vide 7S6 Into parts 
proportional to the numbers 1/3, 1/4, and 0,3,” "Divide 144 Into 
3 parts, x, y, and s, so that x * y * 3 • 4 end y © Z * 4 <* 5," 

(fl, A* Ponometryov end 3, I, Symev, Sbornlk sadaoh 1 upreahnemr 
no arlfmotlke cllya 5-0 klaasov serai lyetnei 1 sreanel shkoly Hos- 

iS 7pri:§(n gives the 

following nde for such problems* "In order to divide c number 
Into psrts proportional to given numbers, divide It by tho sum of 
these number s and successively multiply tho resultant quotient by 
each of these numbers," 

S3 

"Problems in finding the unknown from two differences' 1 is probably 


Approved For Release 2009/08/04 : CIA-RDP80T00246A0097001 30002-9 



Approved For Release 2009/08/04 : CIA-RDP80T00246A0097001 30002-9 

20 

opposite notion* 94 (1® hours)* (Here are indicated only t,ae hours 
for the solution of typical tr oblems.) 

Review of arterial covered . (12 hours). 


Grade IV 

Review of the material covered in Grade III* hours)* 

Numeration of 2s rge numbers including millions and oil lions* 


Orders and periods. Addition and subtraction of many -digit number#; 
the commutative property of addition; relationship between the ec«po- 
nents of addition end subtraction; checking addition and subtraction. 


Addition and subtraction on the abacus. 

Multiplication and division of meny-dlgit numbers; the commuta- 
tive property of multiplication; relationship between the components 
of multiplication end division; checkins multiplication end division; 
order of performing arithmetic operations (review) . (44 hours). 

Compound denominate n^Lh egjb. 31 «nd ^compound denominate 

members • Reduction ascending and descending''* of denominate numbers 


differences of 


dav he flew S2f- km less than the aecanu. *»o .liooews 
airman fly each day if his speed was the same i 

&TSS:*lS5 to *»rt ana »«lle<a toward or 

S3 ss awr^tfass ^ 

mia ay kilometers did each ship &,o? 


Reduction ascending! 
’eduction descending! 


1 J!3f centimeters ® meters %>*.■• centimeters. 
1% meters 3f> centimeters * 1.231 centimeters. 
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In the is® trie syetera of measurement, ihc four arithmetic opera tions 
on compound denominate number e with the me trie measures* Problems 
involving all operation!! with cojapound denominate numbers, (P6 hours)* 
Jfftow®. trie.. .material * Familiarity with area* Units of measure- 
went of area. Measuring end computing the area of a rectangle and 
a square* Table of quadratic measures* The are and the hectare. 
Solving problems in computation of area* Construction on location of 
a right angle, a square, mid. a rectangle* (14 hours) • 

< -»ubic moasute, •* omi 1 a rl ty with the cubes faces, ©ciges, asicl ver- 
tices of a cube* The cube as a unit of iseasurement of volume# Meas- 
uring end computing th® volume of right— angular bodies (boxes, chests, 
rooms)* fable of cubic measures* Solving problems involving computa- 
tion of tfolume* (14 hours)* 

Measures of time# fable ofiaeaaurea of time (review) j reducing 
measure a to higher and larger order* The four operations or. compound 
denominate numbers with measures of time (simple cases)* 

Problems involving computation of Urn© within th© limits of a 
day, year, end century (the last In whole years), (26 hours), 

&B&M. iimMoM* 1/F, 1/4, 1/0, 1/t, 1 / 10 1 Partition, Burners* «v 

<3M and don grains tir of f ractions , reduction of fractions, Addition 
end subtraction of fractions whose denominators are alike or multiples 
of each other* Solution of problems in finding various ports of e 
number* (18 hours)* 

Off al... J SSS SBSSS&B^ M . &&& • Fluent computation within the limits of 100 
and with round numbers within. 1000* Us© in simple cases of successive 
multiplication and division (by f, 4, Q, ©to.). Short multiplication 
by 5, 60, ST, 

Problems, Solution of composite erl them tie problems hi 2 to 6 
operations in connection with studying the arith.ro tic operations* 
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Problems in computing the arithmetic stecn. Problems solved by 
the method of ratios. Problems in finding two numbers from the mm 
end retie}. 26 (IF hours). (Here ere indicated onl^ the hours for 

the solution o^typicel problems.) 

Heview of me. ter i el covered* (f® hours). 


:hia designation covers also the finding of 


A :um tvo nuR~ 


or® by the method indicated. 


allowing example > 


m A tourist travelled S # fno ■dLlometers. going tvdee as tar b^, 

tactrxvSsw tnrny ^iew?tcra iid dtiMr; ttmrist 'trKVcIx^y : 

S LbTtom, end four times as far by railway as oy boat. 

How kl^t^ris did the tourist travel by boat^ hor&e, end 

5T>S5»£' th. inctlo»t.d solution utlUM. too JWtoou of^ 

s . _ h +•*»«■» *» t; Muds the sums of th© p n t t -i (1 V f H)# 


mrinlng parts 
F* Cbetearyev. 


pp* 75 - 76 ). 
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